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Description 

BACK GROUND OF THE INVENTION 

5 The invention relates to novel compositions and methods for enhancing absorption of drugs from the 
gastrointestinal tract by incorporating therein a choline ester salt absorption enhancing agent. 

DESCRIPTION OF THE PRIOR ART 

10 Though the gastrointestinal tract is the preferred route for drug delivery, all drugs are not well absorbed 
from this site. In many cases, this may be due to the polar nature or hydrophilic character of the drugs. 
Since they are precluded from rapid absorption, such drugs are subject to long residency time in the 
gastrointestinal environment where both acidic and enzymatic degradation contribute to their poor 
bioavailability. It is, therefore, clear that any factor which enhances the rate of absorption will demonstrate 

75 improved clinical efficacy. In recent years, considerable effort has been directed toward identifying agents 
which increase gastrointestinal absorption of poorly absorbed drugs. For example, surface active agents 
(George, Sutter, Finegold, J. Infect. Dis. 136, 822 (1977), chelating agents (Cassidy, Tidball, J. Cell Biol. 32, 
672 (1967), salicylates (Higuchi, et al., UTsT Patent 4,462,991 (1984)). antiinflammatory agents (Yaginuma et 
al., Chem. Pharm. Bull. 29, 1974 (1981) and phenothiazines (Alexander and Fix, U.S. Patent 4,425,337 

20 (1984) have been shown to^increase gastrointestinal permeability of a variety of drugs. 

The state the of art is also illustrated by Chemical Abstracts 70 (1969). page 202. n* 1137072. which Is 
directed to the "Effect of flavonoid compounds on some function of the gastrointestinal tract". The reference 
states that flavonoids depress the tonus of smooth muscles of rabbits, cats, rats and guinea pigs. Said 
reference further states that tonus which was previously increased by administration of BaCl2, acetylcholine 

25 or histamine, was depressed by flavonoids. 

The present use of choline esters to promote gastrointestinal absorption affords several advantages 
over the prior art's absorption promoting compounds. The choline esters, especially those with medium and 
long chain fatty acid components, are more potent than the presently used absorption promoting agents. As 
an example, in aqueous solutions, the choline esters are effective absorption promoting agents at levels as 

30 low as 0.05%. By contrast, the effective dose of other known absorption promoters is significantly higher: 
sodium salicylate - 1%. surfactants - 1%, chelating agents - 2%. This difference in potency affords 
opportunities for reducing the required size of the dosage form and potentially minimizing side effects. The 
choline esters cause reversible changes in gastrointestinal permeability to the target drug, indicating that a 
permanent change has not occurred. Other promoting agents, such as the surfactants, cause a relatively 

35 permanent change in gastrointestinal permeability, which is only overcome by tumover of the mucosal cells, 
a process which may require days for completion. By contrast, removal of choline esters from the 
gastrointestinal tract results in reversion to normal permeability properties in less than 2 hours. This 
provides a significant advantage in that a rapid and reversible increase in drug absorption does not allow 
prolonged intervals during which potentially toxic or othenwise harmful agents might also be absorbed. 

40 Another potential advantage of the choline esters is that, unlike chelating agent such as EDTA, the choline 
esters may not necessarily sequester divalent cations (Mg+ + or Ca+ +) which are necessary for the 
normal functioning of cells. In other words, there is no tissue damage at concentrations of choline esters 
which significantly increase drug absorption. In contrast to this, studies have indicated that surfactant 
activity, as with sodium lauryl sulfate, is generally associated with some degree of cellular damage. This 

45 lack of tissue damage affords a significant advantage to the use of choline esters in promoting gastrointes- 
tinal drug absorption. An added advantage is that they can be metabolized through normal pathways in the 
body. Thus, on enzymatic hydrolysis the choline esters produce choline and a fatty acid, both of which are 
normal endogenous components and nutritive agents. This eliminates a potential problem of introducing 
substances which are not normally present in the biochemical pathways of the body (e.g. salicylates and, 

50 EDTA) 

SUMMARY OF THE INVENTION 

It has been found that when poorly absorbed drugs are administered orally or rectally, the bioavailability 
55 of said drugs is increased by incorporating therein a choline ester salt absorption enhancing agent. 

Accordingly, it is an object of this invention to enhance the bioavailability of poorly absorbed drugs 
administered orally or rectally by administering therewith a choline ester absorption enhancing agent. 

A further object of the invention is to provide a new dosage form utilizing a class of choline esters which 
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when administered orally or rectally with a therapeutic agent will provide an increased blood level of said 
therapeutic agent. 

Another object of the invention is to provide a choline ester absorption promoter of gastrointestinal and 
rectal drug absorption at concentrations which do not alter the normal morphology of the mucosal cells, 
s Still another object of the invention is to provide a choline ester series of absorption enhancing agents 
that are endogenous and can be metabolized through normal pathways available in the body. 

Other objects, features and advantages of the invention will be apparent to those skilled in the art from 
the detailed description of the invention which follows. 

All of the foregoing objects are readily attained by providing a composition and method wherein oral 
10 and rectal absorption of poorly absorbed drugs is enhanced. The method comprises the steps of preparing 
a dosage form suitable for oral or rectal delivery, and a dosage form comprising an effective unit dosage 
amount of the poorly absorbed drug, a choline ester salt absorption agent, the agent being present in said 
dosage form in an amount sufficient to be effective in enhancing the rate of the oral and rectal absorption of 
the therapeutic agent, and pharmaceutically acceptable excipients. 

75 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is directed to a pharmaceutical composition for enhancing gastrointestinal tract 
absorption of an orally or rectally administered drug comprising a therapeutically effective dosage amount 

20 of a drug which is a jS-lactam antibiotic selected from cefoxitin, ampicillin, cefamandole, cefazollne, 
cefotaxime, cefaclor, cephalexine. ceftriaxone, ceftizoxime, sarmoxacillin, N-formamidinyl-thlenamycin, 
cefadroxil, penicillin G. and penicillin V.; an aminoglycoside selected from gentamycin, neomycin, clin- 
damycin, astromicin, betamicin and josamycin: an antiviral agent selected from cytarablne. acyclovir, 
trifluridine, and vidarabine; an amino acid selected from methyldopa, levodopa and carbidopa; a smooth 

25 muscle relaxant selected from aminophylline, zanthinol niacinate and glucophylline; a polypeptide selected 
from gastrin, somatostatin, Insulin and cyclo(N-Me-Ala-Tyr-D-Trp-Lys-Val-Phe) acetate; an anti-inflammatory 
agent selected from indomethacin and sulindac; or a diuretic selected from hydrochlorothiazide, amilorlde 
and chlorothiazide and a choline ester absorption enhancing agent of the formula : 

30 [CH3)3N*+CH2CH20RP(- 

wherein R is saturated acyl (C2-C20), acyl (C2-C20) with 1 to 6 double bonds, hydroxyacyl (C2-C20) with 1 to 
3 hydroxy groups, ketoacyl (C4-C20), unsaturated hydroxyacyl (C5-C20). carbalkoxyacyl (C5-C2o) or carbox- 
yacyl (C4-C20) and X is a pharmaceutically acceptable counterlon, such as chloride, sulfate, nitrate, 
35 perchlorate, bromide, iodide, phosphate, acetate, benzoate. tartrate, citrate, propionate, gluconate, lactate, 
maleate, fumarate, bezylate. camsylate. esylate, gluceptate, mesylate or napsylate. 
The preferred oral and rectal absorption enhancing agents of the above formula are: 

1. hexanoylcholine 

2. lauroylcholine 
40 3. octanoylcholine 

4. myristoylcholine 

5. palmitoylcholine 

6. stearoylcholine 

7. 2-hexenoylcholine 
45 8. 9-decenoylchollne 

9. 9-hexadecenoylcholine 

10. a-linoleoylcholine 

11. 2-hydroxylauroylchollne 

12. 6-ketodecanoyicholine 

50 13. o)-ethoxycarbonyloctanoylcholine 
14. 2-hydroxy palmitoylcholine 

The most preferred absorption enhancing agents useful in our method and dosage forms are: 

1. hexanoylcholine 

2. octanoylcholin 
55 3. decanoylcholine 

4. lauroylcholine 

5. myristoylcholin 

6. palmitoylcholine 
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7. stearoylchollne 

The choline ester salt absorption enhancing agents employed in the practice of this invention are known 
compounds which are commercially available and processes for their preparation are disclosed throughout 
the art. 

5 Various active agents provide beneficial effects when administered to patients. Such agents which can 
be made more useful by enhancing their absorption in accordance with this invention, are exemplified by. 
the following classes of drugs: 

1) iS-lactam antibiotics such as cefoxitin, N-formamrdinyltheinamycIn, ampicillin, aziocillin, bacampiclllin, 
carbenicillin. cefaclor, cefadroxil, cefamandole. cefatrizine. cefazollne, cefonicid, cefaperazone, 

10 ceforanide, cefotaxime, cefotiam, cefroxadine, cefsulodin, ceftazidime, ceftriaxone, ceftizoxime, 
cephalexin, cephaloglycin. cephaloridine, cephradine, cyclacillin, cloxacillin, dicloxaciliin, floxacillin. 
hetacillin, methicillin, nafcillin, oxacillin, sarmoxacillin, sarpicillin. talampicillin, ticariciilin. penicillin G., 
penicillin V.. pivampicillin. piperacillin or pirbenicillin. 

2) Aminoglycoside antibiotics such as gentamycin, amikacin, astromicin, betamicin. butikacin, butirosin, 
75 clindamycin, josamycin. kanamycin, neomycin, netilmicin or tobramycin. 

3) Antiviral agents such as ara C (cytarabine), acyclovir, floxuridine. ribavirin, vidarabine, idoxuridine or 
trifluridlne. 

4) Amino acids such as methyldopa, carbidopa, levodopa, fludalanine or 7-aminobutyric acid. 

5) Smooth muscle relaxants such as theophylline, aminophylllne, diphylllne, oxtriphylline, ambuphylline, 
20 fenethylline, guathylline, pentoxyfylline, xanthinol niacinate or glucophylline. 

6) Polypeptides such as cyclo(N-Ala-Tyr-D-Trp-Lys-Val-Phe)acetate, somatostatin, inslulin, gastrin, 
caerulein or cholecystokinin. 

7) Anti-inflammatory agents such as indomethacin. sulindac or ibuprofen. 

8) DIruetics such as aldactone, hydrochlorothiazide, amiloride, chlorothiazide or furosemide. 

25 The enhancement of drug absorption in accordance with this invention is not by any means limited to 
the above drugs, but are in general applicable to other classes of drugs such as analgesics, anabolics, 
androgens, anorexics, adrenergics, antladrenergics, antiallergics, antibacterials, anticholinergics, antidepres- 
sants, antidiabetics, antifungal agents, antihypertensives, antineoplastics, antipsychotics, sedatives, cardio- 
vascular agents, antiulcer agents, anticoagulants, anthelmintics, radio-opaques or radionuclide diagnostic 

30 agents. 

The amount of poorly absorbed drug varies over a wide range, however the therapeutically effective unit 
dosage amount of the selected poorly absorbed drug depends on that amount known in the art to obtain the 
desired results. 

Generally, the amount of adjuvant employed in the practice of the invention ranges from 0.05-500 mg in 
35 each unit dose. The percentage of adjuvant in the total combination of drug plus adjuvant is 0.05-50% with 

a preferred ratio of adjuvant in the total combination of adjuvant plus drug being 0.5-25%. The remaining 

percent being the drug and optionally other excipients. 

For oral administration, the formulations may be prepared as liquids, suspensions, capsules, tablets, 

coated tablets, and other standard procedures known in the art. The preferred formulation is a compressed 
40 tablet composed of a minimum of 1 mg choline ester with the pharmacologically required dose of drug and 

sufficient excipients to formulate an acceptable composition. For rectal application, the formulations may be 

prepared as microenemas, suppositories, rectal tablets, and other standard procedures known in the art. 

The preferred formulation is a solid suppository composed of a minimum of 1 mg choline ester with the 

pharmacologically required dose of drug and sufficient suppository base to formulate an acceptable 
45 composition. The methods and choice of excipients and suppository bases are well known to those skilled 

in the art and the composition of said formulations is not limited to compressed tablets or solid 

suppositories by this invention. 

The following examples illustrate preparation of various compositions of the invention. 

60 EXAMPLE 1 

Effect of lauroyl choline chloride and palmitoyi choline iodide on the rectal absorption of drug entities. 

Experiments were performed with rats wherein each animal received an aqueous microenema applied 
55 to the rectal cavity. The microenemas contained target drug entity (amount shown in table) in the presence 
or absence of 5 mg lauroylcholine chloride or palmitoylcholine iodide. Blood levels were monitored and the 
amount of drug absorbed calculated against intravenous administration and expressed as percent 
bioavailability. 
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Target Drug 


Dose 


Drug Class 


Percent Bioavailability (mean ± SD) with 


Control 


LauroyI choline 
chloride 


PalmitoyI 
choline iodide 


Sodium cefoxitin 


2.5 mg 


/S-lactam antibiotic 


2± 1.1 


100 ± 13.2 


56 ± 4.1 


Gentamicin sulfate 


2.5 mg 


aminoglycoside antibiotic 


4± 1.2 


132 ± 43.3 




Cytarabine 


2.5 mg 


anti-viral anti-neoplastic 


0.5 ± 0.1 


71 ± 8.5 


51 ± 8 


Theophylline 


2.5 mg 


smooth muscle relaxant 


75 + 3.3 


66 ± 4.9 


36 ± 3.4 




0.1 mg 


polypeptide 


7 ±3.5 


132 ±43.3 


27 ± 9.8 


Methyldopa 


2.5 mg 


cardiovascular anti-hypertensive 


6 ±0.3 


90 ± 15.5 


45 ± 12.8 



75 



- cyclo(N-Me-Ala-Tyr-D-Trp-Lys-Val-Phe)acetate -*(comparison example). The drug is absorbed 

well by itself. 



EXAMPLE 2 



20 



25 



Effect of various choline esters on rectal absorption of sodium cefoxitin, a ^S-lactam antibiotic, and cyclo(N- 
Ala-Tyr-D-Trp-Lys-Val-Phe)acetate, a polypeptide. 

Each animal received an aqueous microenema. pH 6. containing 2.5 mg sodium cefoxitin or 0.1 mg 
cyclo(N-AIa-Tyr-D-Trp-Lys-Val-Phe)-acetate and 5.0 mg various choline esters of the general fonnula of this 
invention. Blood samples were collected and sodium cefoxitin or cyclo(N-Ala-Try-D-Trp-Lys-Val-Phe)acetate 
assayed. The amount of drug absorbed is expressed as percent bioavailability versus intravenous admin- 
istration 



30 


Choline Ester Salt 


Percent Bioavailability (mean ± SD) 


Sodium Cefoxitin* 


** 




None 


2 ± 1,1 


7± 3.5 




Lauroylcholine-CI 


100 ± 13.2 


132 ± 43.3 




Myristoylcholine-CI 


32 ± 4.6 


100 ± 45.0 




Palmitoylchollne-I 


56 ± 4.1 


27 ± 9.8 


35 


Stearoylcholine-I 


27 ± 6.8 


26 ± 5.1 



* /3-lactam antibiotic 

**Cyclo(N-Ala-Try-D-Trp-Lys-Val-Phe)acetate 



40 

EXAMPLE 3 

Importance of choline palimitoyi ester linkage in absorption promoting effects on rectal sodium cefoxitin 
absorption. 

45 

Each animal received an aqueous microenema, pH 6. containing 2.5 mg sodium cefoxitin in the 
presence or absence of 5.0 mg palmitic acid, choline or palmitoylcholine iodide. Blood was collected and 
sodium cefoxitin measured. Absorption of sodium cefoxitin is expressed as percent bioavailability versus 
intravenous administration. 



Compound 


Sodium Cefoxitin Percent Bioavailability (mean ± SD) 


None 

Palmitic acid 
Choline 

Palmitoylcholine-I 


2± 1.1 
1 ±0.8 
1 ±0.6 
56 ± 4.1 
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EXAMPLE 4 

Reversibility of absorption promoting effect of choline esters. 

5 Two separate experiments with two choline esters demonstrate that these esters cause no permanent 
change in rectal mucosal tissue at concentrations which effectively increase drug absorption. In these 
experiments animals are treated with 5.0 mg of lauroylcholine-CI or palmitoylcholine-l alone and then tested 
for sodium cefoxitin absorption either immediately or after 1 hour or 2 hours of recovery. Sodium cefoxitin 
absorption is expressed as percent bioavailability and indicates the reversibility of the absorption promoting 

70 effect upon removal of the choline ester. 



Interval Between 
Administrations (min) 


Sodium Cefoxitin Percent Bioavailability 


with LauroyI choline Chloride 


with Palmitoylcholine iodide 


0 


100 ± 13.2 


56 ± 4.1 


60 


24 ± 2.8 


1 ±0.5 


120 


5 ±6.2 


10 ± 1.7 



EXAMPLE 5 

Effect of choline esters on small intestinal absorption of polypeptides. 

25 

Experiments were performed with rats wherein each animal received an aqueous solution applied to the 
duodenal region. The solutions contained target drug entity 0.1 mg [cyclo(N-Ala-Try-D-Trp-Lys-Val-Phe)- 
acetate] In the presence or absence of 5 mg of choline esters. Blood levels were monitored and the amount 
of polypeptide at>sorbed calculated against intravenous administration and expressed as percent 
30 bioavailability. 



Adjuvant 


Percent Bioavlalability (mean ± SD) of ** 


None 

Lauroylcholine chloride 
Palmitoylcholine chloride 


1 

8.6 ± 1 .4 
6±2 



** Cyclo(N-Ala-Try-D-Trp-Lys-Val-Phe)acetate 



40 

EXAMPLE 6 

Effect of choline esters on small intestinal absorption of cofoxitin. 

45 Experiments were performed as in Example 5. The solutions contained 10 mg/kg of cefoxitin and 20 
mg/kg of absorption promoters. Blood levels of cefoxitin were monitored and the bioavailability of cefoxitin 
absorbed was calculated against intravenous administration. 



Adjuvant 


Percent Bioavialability (mean ± SD) of cefoxitin 


None 

Myristoylcholine chloride 
Stearoylcholin iodide 


2 ± 1.1 
32 ± 4.6 
20.3 ± 5.9 



Claims 

1. A pharmaceutical composition for enhancing gastrointestinal tract absorption of an orally or rectally 
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administered drug comprising a therapeutically effective dosage amount of a drug which is a jS-lactam 
antibiotic selected from cefoxitin, ampicillin, cefamandole, cefazoline, cefotaxime, cefaclor, cephalexine, 
ceftriaxone, ceftizoxime, sarmoxacillin, N-formamidinyl-thienamycin, cefadroxil, penicillin G. and penicil- 
lin v.; an aminoglycoside selected from gentamycin, neomycin, clindamycin, astromycin, betamicin and 

5 josamycin; an antiviral agent selected from cytarabine, acyclovir, triflurldine, and vidarabine; an amino 
acid selected from methyldopa, levodopa and carbidopa; a smooth muscle relaxant selected from 
aminophylline, zanthinol niacinate and glucophylline; a polypeptide selected from gastrin, somatostatin, 
insulin and cyclo(N-Me-Ala-Try-D-Trp-Lys-Val-Phe)acetate; an anti-inflammatory agent selected from 
indomethacin and sulindac; or a diuretic selected from hydrochlorothiazide, amiloride and 

10 chlorothiazide, and a choline ester absorption enhancing agent of the formula : 

[(CHa )3 N * CH2 CH2 ORPC" 

wherein R is saturated acyl (C2-C20), acyl (C2-C20) with 1 to 6 double bonds, hydroxyacyl (C2-C20) with 
75 1 to 3 hydroxy groups, ketoacyl (C4-C20), unsaturated hydroxyacyl (C5-C20), carbalkoxyacyl (C5-C20) or 
carboxyacyl (C4-C20) and X is a pharmaceutically acceptable counterion. 

2. A pharmaceutical composition according to claim 1, characterized in that said absorption enhancing 
agent is selected from hexanoylcholine, octanoylchlollne, decanoylchollne, lauroylcholine, myristoyl- 

20 choline, palmitoylcholine, stearoylcholine, 2-hexenoylcholine, 9-decenoylcholine, 9-hexadecenoyl- 
choline, a-llnoleoylcholine, 2-hydroxylauroylcholine, 2-hydroxymyristoylcholine, 6-ketodecanoylcholine, 
12-hydroxy-12-octadecenoylcholine. a)-ethoxycarbonyloctanoylchollne and 2-hydroxypalmitoylcholine. 

3. The composition of claim 2 wherein said ^S-lactam antibiotic is cefoxitin, said aminoglyciside is 
25 gentamycin, said antiviral agent is cytarabine, said amino acid is methyldopa, said polypeptide is cyclo- 

(N-Me-Ala-Tyr-D-Trp-Lys-Val-Phe)acetate, said anti- inflammatory agent is indomethacin and said di- 
uretic is hydrochlorothiazide and said absorption enhancing agent is palmitoylcholine, lauroylcholine, 
myristoylcholine, stearoylcholine or its salt. 

30 4. The composition of claim 3. wherein said absorption enhancing agent is lauroylcholine chloride. 

5. The composition of claim 3, wherein said absorption agent is palmitoylcholine iodide. 

6. The composition of claim 1 . further comprising pharmaceutically acceptable exclpients. 

35 

Revendications 

1. Une composition pharmaceutique pour augmenter Tabsorption des voles gastrointestinales d'un medi- 
cament admlnistre par voie orale ou rectale comprenant une dose therapeutiquement efficace d'un 

40 medicament qui est une antibiotique /3-Iactamine choisi parmi la cefoxitine, rampicilline. la c^famando- 
le, la cefazoline, la cefotaxime, le cefaclor, la cephalexine, la ceftriaxone, la ceftizoxime. la sarmoxacilli- 
ne, la N-formamidinyle-thienamycine, le cefadroxil. la penicillihe G et la penicilline Y ; un aminoglycosi- 
de choisi parmi la gentamycine, la neomycine, la clindamycine, I'astromycine. la betamyclne et la 
josamycine ; un agent antiviral choisi parmi la cytarabine, Tacyclovir, la triflurldine, et la vidarabine ; un 

45 aclde amln§ choisi parmi la m^thyledopa, ta levodopa et la carbidopa ; un relaxateur des muscles 
lisses choisi parmi Taminophylline, le niacinate de xanthinol, et la glucophylline ; un polypeptide choisi 
parmi la gastrine, la somatostatine. I'lnsuline, et Tac^tate de cyclo(N-Me-Ala-Tyr-D-Trp-Lys-Val-Phe) ; 
un agent anti-inflammatoire choisi entre Tindomethacine et le sulindac ; un diuretique choisi parmi 
rhydrochlorothiazohydrure. Tamiloride et le chlorothiazohydrure et un agent au choline-ester d'augmen- 

50 tation de Tabsorptlon de formule : 

[(CH3)3N*CH2CH20R]X- 

dans laquelle R est un groupe acyle satur^ en C2 h C2o. un groupe acyle en C2 ^ C20. avec de 1 ^ 6 
55 double liaisons, un groupe hydroxyacyle en C2 a C20, avec de 1 a 3 groupements hydroxy, un groupe 
cetoacyle en C4 a C20, un groupe hydroxyacyle insature en Cs a C20, un groupe carbalkoxy acyle en 
Cs ^ C20 ou un groupe carboxyacyle en C4 h C20 et X est un contre-lon pharmaceutiquement 
acceptable. 

8 
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2. line composition pharmaceutique selon la revendlcation 1 , caracterisee en ce que ledit agent d'aug- 
mentation de {'absorption est choisi entre riiexanoylcholine, roctanoylchollne, la d^canoylcholine, la 
lauroylchoiine, la myrlstoylcholine, la palmitoylcholine, la st§aroylcholine, la 2-hex§noylcholine, la 9- 
d^cfenoylcholine. la 9-hexad§c^noylcholine. ra-linol6oylchollne. ia 2-hydroxylauroylchollne, la 2-hy- 
droxymyristoylcholine. la 6-cetodecanoylcholine, la 12-hydroxy-12-octadecenoylcholine, r«-ethoxycar- 
bonyloctanoylcholin© et la 2-hydroxypalmitoylcholine. 

3. La composition de la revendication 2 dans laquelle ledit antibiotique /3-lactamlne est la cefoxltine, ledit 
aminoglycoside est la gentamycine. ledit agent antiviral est la cytarabine. ledit acide amine est la 
methyldopa, ledit polypeptide est i'acetate de cyclo(N-Me-Ala-Tyr-D-Trp-Lys-Val-Phe), ledit agent 
antilnflammatoire est rindom^thacine et ledit dlur^tique est i'hydrochlorothlazohydrure et ledit agent 
d'augmentation de I'absorption est la palmitoylcholine. la lauroylcholine. la myrlstoylcholine ou son sel. 

4. La composition de la revendlcation 3, dans laquelle ledit agent d'augmentation de Tabsorptlon est le 
chlorure de lauroylcholine. 

5. La composition de la revendication 3. dans laquelle ledit agent d'absorption est I'iodure de palmitoyl- 
choline. 

6. La composition de la revendication 1, comprenant de plus des excipients pharmaceutiquement 
acceptables. 

Patentanspruche 

1. Pharmazeutische Zusammensetzung zur Forderung der Absorption eines oral Oder rectal verabreichten 
Medikaments im Magen-Darm-Trakt, welche eine therapeutisch wirksame Dosismenge eines Medika- 
ments, das ein aus Cefoxitin, Ampicillin, Cefamandol, Cefazolin, Cefotaxim, Cefaclor, Cephalexin, 
Ceflriaxon, Ceftizoxim. Sarmoxacillin. N-Formamldinyl-thienamycin, Cefadroxil, Penicillin G und Penicil- 
lin V ausgewahltes ^-Lactam-Antibiotikum, ein aus Gentamycin. Neomycin, Clindamycin, Astromycin, 
Betamycin und Josamycin ausgewahltes Aminoglycosid, ein aus Cytarabin, Acyclovir. Trifluridin und 
Vidarabin ausgewahltes Antivirusmittel, eine aus Methyldopa, Levodopa und Carbldopa ausgewahlte 
Aminosaure, ein aus Aminophyllin. Zanthlnolniaclnat und Glucophyilln ausgewahltes Relaxous fQr die 
glatte Muskulatur, ein aus Gastrin. Somatostatin, Insulin und Cyclo(N-Me-Ala-Tyr-D-Trp-Lys-Val-Phe)- 
acetat ausgewMhItes Polypeptid, ein aus Indomethacin und Sulindac ausgewslhltes entzundungshem- 
mendes Mittel. ein aus Hydrochlorthiazid. Amilorld und Chlorthiazid ausgewahltes DIuretikum sowie 
einen Cholinester als absorptionsforderndes Mittel der Formel umfafit 

[(CH3)3 N * CH2 CH2 OR]X- 

worin R gesattiges Acyl (C2-C20), Acyl (C2-C20) mit 1 bis 6 Doppelbindungen. Hydroxyacyl (C2-C20) 
mit 1 bis 3 Hydroxygruppen, Ketoacyl (C4-C20), ungesattigtes Hydroxyacyl (C5-C20), Carbalkoxyacyl 
(C5-C20) Oder Carboxyacyl (C4-C20) ist und X ein pharmazeutlsch annehmbares Gegenion ist 

2. Pharmazeutische Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, da0 das die Absorp- 
tion fSrdernde Mittel aus Hexanoylcholin, Octanoylcholin. Decanoytcholin, Lauroylcholin, Myrlstoylcho- 
lin, Palmitoylcholin, Stearoylcholin, 2-Hexenoylcholin, 9-Decenoylchoh'n, 9-Hexadecenoylcholin, a-Llno- 
leoylcholin, 2-Hydroxyylauroylcholin, 2-Hydroxymyristoylcholin, 6-Ketodecanoylcholin, 1 2- Hydroxy- 12- 
octadecenoylcholin, <i>-Ethoxycarbonyloctanoylcholin und 2-Hydroxypalmitoylcholin ausgewahit ist. 

3- Zusammensetzung nach Anspruch 2, worin das iS-Lactam-Antibiotikum Cefoxitin ist, das Aminoglycosid 
Gentamycin ist, das Antivirusmittel Cytarabin ist, die Aminosaure Methyldopa ist, das Polypeptid Cyclo- 
(N-Me-Ala-Tyr-D-Trp-Lys-Val-Phe)acetat ist, das entzQndungshemmende Mittel Indomethacin ist und 
das DIuretikum Hydrochlorthiazid ist und das absorptionsf5rdernde Mittel Palmitoylcholin, Lauroylcholin, 
Myristoylcholin, Stearoylcholin Oder ein Salz davon ist. 

4. Zusammensetzung nach Anspruch 3, worin das absorptionsfordernde Mittel Lauroylcholinchlorid ist. 

5. Zusammensetzung nach Anspruch 3. worin das absorptionsfordernde Mittel Palmitoytcholiniodid ist. 
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6. Zusammensetzung nach Anspruch 1, welche weiterhin pharmazeutisch annehmbare Excipienten urn- 
faflt. 
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